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FINAL OFFICE ACTION 

This is a FINAL Office Action in response to AMENDMENT filed 8/22/2005, in 
reply to the prior Office Action dated 5/20/2005. Claims 1-20 are pending. 



Response to Arguments 

Applicant's arguments filed 8/22/2005, with respect to claims 1020, have been 
fully considered but they are not persuasive. 

Applicant argues, page 7, in reference to independent claims 1 and 9, that Conan 
does not describe multiplexers used to select replacement columns. Instead, a 
redundancy column is selected by means of a redundancy circuit including a 
comparator COMP capable of comparing the column address AC received by the 
memory with defective column addresses memorized in a storage register RS. The 
Examiner agrees, as stated by the Applicant, that when a defective address is applied 
to the memory, it is recognized by the comparator, which then has the function of 
inhibiting the column decoder DC and selecting the redundancy column to replace the 
defective column. In response to Applicant's argument, it is noted that the function of 
the comparator is to control the selection of the redundancy column by the multiplexer. 
In other words, the comparator controls the multiplexer, and the multiplexer performs 
the actual selection of the redundancy columns. According to Conan, "each of the 
groups of redundancy columns is associated with an amplifier and is connected to this 
amplifier by means of a multiplexer in the same way as the columns of memory cells of 
the main network are connected to the amplifiers by means of a multiplexer. However, 
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linking of the columns of the main network is controlled by the decoder DC, the linking 
of the redundant columns is controlled by a redundant column selection circuit CSR 
coupled to the output of the comparator COMP" see (Col. 7, lines 20-25). Therefore, the 
comparator COMP coupled to the column selection circuit CSR controls the linking of 
the redundant columns, while the selection is performed by the switches of the 
multiplexer coupled between groups CROa, CROb of r redundancy columns and AOa 
and AOb amplifiers, Figure 4. 

In reference to independent Claim 16, in response to Applicant's argument, the 
Examiner agrees that the prior art by Hedberg does not describe, "activating an 
alternate word line to shift in a replacement row of memory cells into the memory array". 

However, Conan discloses, Figures 1-4, a memory organized in column groups 
(GOa, Gob) of p columns of memory cells in a main network, and column groups 
(CROa, CROb) of r redundancy columns, in sets E0, E1, . . ., each group (CROa) of 
redundancy columns corresponding to a group (GOa) of columns of memory cells of 
the main network, further including, selecting redundancy columns to replace defective 
columns, using selection circuit CSR for controlling a multiplexer for linking the 
redundant columns associated with an amplifier, Figure 4. Thus, it would have been 
obvious to a person having ordinary skill in the art at the time the invention was made 
to implement the bit line multiplexers of Conan in the device of Hedberg, as stated in 
the Office Action. 

In response to applicant's argument, page 8, that there is no suggestion to 
combine the references, the examiner recognizes that obviousness can only be 
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established by combining or modifying the teachings of the prior art to produce the 
claimed invention where there is some teaching, suggestion, or motivation to do so 
found either in the references themselves or in the knowledge generally available to one 
of ordinary skill in the art. See In re Fine, 837 F.2d 1071 , 5 USPQ2d 1596 (Fed. Cir. 
1988)and In re Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, a 
person skilled in the art would have been motivated to implement multiplexers in the 
redundancy allocation method of Hedberg as taught by Conan for the purposes of 
replacing defective cells, since using multiplexers, is space effective, in lieu of a laser 
fuse blowing device. According to Conan, this scheme increases the possibilities of 
redundancy without increasing the amount of space occupied in the immediate vicinity 
of the columns of the memory. In particular, the size of the multiplexer, which, under 
the control of the circuit CSR, designates one among r columns, is reduced to the 
minimum and the additional, added-on elements, such as the additional memory zones 
of the register, are shifted towards the periphery. 

In response to Applicant's argument, that the combined reference of both 
Hedberg and Conan does not disclose a laser fuse blowing device, Hedberg, Figure 1, 
describes a "redundancy implementation processor 35 which substitutes appropriate 
redundant column or row lines for faulty array column or row lines. The processor 35 
may be, e.g., a laser fuse blowing device or an electrical latch setting circuit" (see, col. 
3, lines 47-50). Therefore, the motivation to replace a laser fuse blowing device with a 
multiplexer is proper. 
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In response to Applicant's argument, that Conan does not use the multiplexers to 
replace defective columns, as indicated above, according to Conan, "each of the groups 
of redundancy columns is associated with an amplifier and is connected to this amplifier 

by means of a multiplexer , the linking of the redundant columns is controlled by a 

redundant column selection circuit CSR coupled to the output of the comparator COMP" 
see (Col. 7, lines 20-25). 

Claims 1-20 are still rejected over the same prior art, as set forth in the previous 
Office Action, which is now incorporated herein as a reference. 

Claim Rejections - 35 (JSC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hedberg et al. (U.S. Patent No. 6,026,505) in view of Conan (U.S. Patent No. 
5,504,712). 

Regarding independent Claims 1, 9, Hedberg substantially discloses a method 
and a system for eliminating faulty memory cells of memory array (A) on a 
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semiconductor chip (10) by replacing the faulty cells with redundant column and row 
lines using an array built in self testing (ABIST), Figures 1 and 2, comprising: 

Determining, using a memory cell tester [array built in self testing (ABIST)], if the 
cells in column group (CO to Cn) of the memory array (A) are defective or non 
operational, herewith "defective", by performing self testing on the memory array A, 
and applying the test results (pass/fail signal) to a two dimension failed address 
register 33 which also receives column and row addresses of the cells of the array A 
(col. 3, lines 1-50), and also described in the Disclosure of the Invention of the 
Invention, (col. 2, lines 1-22). 

Configuring the faulty cells in the column group (C1 to Cn), using a column group 
reconfigurer (redundancy implementation processor 35), which substitutes appropriate 
redundant column lines for faulty array column group (C1 to Cn), for example by 
replacing column C1 with the redundant spare column line RC1, for example with 
column C1 having 3 failed cells identified by an X, which is greater than a 
predetermined number 2, as disclosed, "if the column fail count along any column is 
greater than 2, as set by the available number of row redundant lines, the column 
count is set and the column address is stored or saved" Figures 2, 3 and 6. 

Identifying by row the remaining defective cells, using (ABIST), Figure 1 , which 
identifies remaining defective cells in the memory array, which were not previously 
replaced by the redundant spare column line RC1, by "further testing the array either 
along rows or columns to identify any additional faulty cells while masking the cells 
having the stored column addresses and storing the row addresses having the faulty 
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cells in second registers until all of the second registers store row addresses", as 
described in the Disclosure of the Invention of the Invention, (col. 2, lines 1-22). 

Configuring the rows of the memory array, using a row reconfigurer, such as a 
redundancy implementation processor 35, which substitutes appropriate redundant row 
lines for faulty array raw of the memory array, Figure 4, by identifying faulty or failed 
cells in two of the array row lines R0 to Rm of Figure 2 which can be replaced by the 
two redundant row lines RR1 and RR2 or can indicate that both of the redundant row 
lines RR1 and RR2 are to be used to replace two of the faulty array row lines R0 to 
Rm. (see column 5, lines 62-67, Figure 4). 

Hedberg does not explicitly disclose, "configuring column groups of the memory 

array to replace ones of the column groups, with spare column groups by using bit 

line multiplexers to shift in a replacement column group of memory cells into the array". 

However, in analogous art, Conan (U.S. Patent No. 5,504,712) discloses, 
Figures 1-4, a memory organized in column groups (GOa, Gob) of p columns of 
memory cells in a main network, and column groups (CROa, CROb) of r redundancy 
columns, in sets E0, E1 , . . ., each group (CROa) of redundancy columns 
corresponding to a group (GOa) of columns of memory cells of the main network. 
Further, Conan discloses selecting redundancy columns to replace defective columns, 
using selection circuit CSR capable of defining one among r redundancy columns, 
simultaneously for all the groups of r columns of all the sets. Each of the groups of 
redundancy columns is associated with an amplifier and is connected to this amplifier 
by means of a multiplexer in the same way as the columns of memory cells of the main 
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network are connected to the amplifiers by means of a multiplexer. A decoder DC 
controls the linking of the columns of the main network, and the redundant column 
selection circuit CSR controls the linking of the redundant columns, see description 
with respect to Figure 4. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to implement multiplexers as taught by Conan in the 
redundancy allocation method of Hedberg for the purpose of replacing defective cells 
with good cells by selecting groups of redundancy columns, using multiplexers, in lieu 
of a laser fuse blowing device. The incorporation of Conan in the method of Hedberg 
achieves increasing the possibilities of redundancy without increasing the amount of 
space occupied in the immediate vicinity of the columns of the memory. In particular, 
the size of the multiplexer, which, under the control of the circuit CSR, designates one 
among r columns, is reduced to the minimum and the additional, added-on elements, 
such as the additional memory zones of the register, are shifted towards the periphery 
(Col. 8, lines 28-36). 

Regarding Claims 2, 3, 10, 11, Hedberg discloses testing memory cells as shown 
in flow chart (Figure 6), including the steps of a screen test for finding hard faulty cell 
located along the column group (C1 to Cn) of the memory array (A), including (counter 
38) Figure 7, which counts the number of the defective cells identified in each of the 
column stored in the column fail address register circuit (22). If the column fail count, 
along any column, is greater than a threshold count (2), as set by the available number 
of row redundant lines, then the column count is set and the column address is stored 
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or saved. If the column fail count is not greater than 2, then the column under test is 
incremented (column 13, lines 30-54). 

Regarding Claims 4, 12, Hedberg discloses determining if cells in each column 
group (C1 to Cn) of the memory array (A) are defective, comprising: generating a 
memory address using address counter 27, which generate the test data and address 
data, respectively, for the self-testing of the memory array (A) through the multiplexer 
1 1 . The test data is written into cells of the array A of the memory chip 1 0 and then 
read out to a data compression unit 31 , where it is compared with a duplicate of the 
test data written into the cells of the array of the memory chip 10 from the data pattern 
generator 29. The results of the comparison are reduced to a single pass/fail or 
fault/no fault signal (column 3, line 4-13). 

Regarding Claims 5-7,13-14, Hedberg discloses configuring the columns and 
rows of the memory array (A) FIGS. 1 and 2, using redundancy implementation 
processor 35 which substitutes appropriate redundant column or row lines for faulty 
array column or row lines. The address information stored in the two dimension failed 
address register (FIGS. 1 , 3 and 4) is serially read out to the SCAN OUT terminal and 
then applied to the redundancy implementation processor 35 for substituting redundant 
column and row lines for the identified failed array column and row lines. Testing the 
memory array after performing the configuring column groups, using array built in self 
testing (ABIST) formed on the semiconductor chip (10) having an array of memory 
cells (A). 
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Regarding Claims 8 and 15 Hedberg discloses configuring column groups and 
configuring rows, which are performed by built-in self repair (BISR), such as processor 
35, which includes a laser-fuse blowing device or an electrical latch setting circuit. 

Regarding independent Claim 16, Hedberg substantially discloses a method of 
eliminating faulty memory cells of memory array (A) on a semiconductor chip (10) by 
replacing the faulty cells with redundant column and row lines using an array built in 
self testing (ABIST), Figures 1 and 2, comprising: 

Determining if the cells in each row of the memory array (A) are operational 
(good cells) by performing self testing on the memory array A, and applying the test 
results (pass/fail signal) to a two dimension failed address register 33 which also 
receives column and row addresses of the cells of the array A (col. 3, lines 1-50), and, 
also, described in the Disclosure of the Invention of the Invention, (col. 2, lines 1-22) 

Configuring the rows of the memory array (A), using a row reconfigurer, such as 
a redundancy implementation processor 35, which substitutes appropriate redundant 
row lines for faulty array raw of the memory array, Figure 4, by identifying faulty or 
failed cells in two of the array row lines R0 to Rm of Figure 2 which can be replaced by 
the two redundant row lines RR1 and RR2 or can indicate that both of the redundant 
row lines RR1 and RR2 are to be used to replace two of the faulty array row lines R0 to 
Rm. The failed row included a predetermined number of non operational cells, which 
are designated by X in Figure 2, with spare rows corresponding to a row count 2 (see 
column 5, lines 62-67, Figure 4). 
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Identifying by row the remaining defective cells, using (ABIST), Figure 1, which 
identifies remaining defective cells in the memory array, which were not previously 
replaced by the redundant spare row redundant row lines RR1 and RR2, by "further 
testing the array either along rows or columns to identify any additional faulty cells 
while masking the cells having the stored column addresses and storing the row 
addresses having the faulty cells in second registers until all of the second registers 
store row addresses", as described in the Disclosure of the Invention of the Invention, 
(col. 2, lines 1-22). 

Configuring the faulty cells in the column group (C1 to Cn), using a column group 
reconfigurer (redundancy implementation processor 35), which substitutes appropriate 
redundant column lines for faulty array column group (C1 to Cn), for example by 
replacing column C1 with the redundant spare column line RC1 , for example with 
column C1 having 3 failed cells identified by an X, which is greater than a 
predetermined number 2, as disclosed, "if the column fail count along any column is 
greater than 2, as set by the available number of row redundant lines, the column 
count is set and the column address is stored or saved" Figures 2, 3 and 6. 

Hedberg does not explicitly disclose, "activating an alternate word line to shift in a 
replacement row of memory cells into the memory array". 

However, in analogous art, Conan (U.S. Patent No. 5,504,712) discloses, 
Figures 1-4, a memory organized in column groups (GOa, Gob) of p columns of 
memory cells in a main network, and column groups (CROa, CROb) of r redundancy 
columns,' in sets E0, E1, . . ., each group (CROa) of redundancy columns 
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corresponding to a group (GOa) of columns of memory cells of the main network, 
further including, selecting redundancy columns to replace defective columns, using 
selection circuit CSR for controlling a multiplexer for linking the redundant columns 
associated with an amplifier, Figure 4. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to implement multiplexers as taught by Conan in the 
redundancy allocation method of Hedberg for the purpose of replacing defective cells 
with good cells by selecting groups of redundancy rows, using multiplexers, in lieu of a 
laser fuse blowing device. The incorporation of Conan in the method of Hedberg 
achieves increasing the possibilities of redundancy without increasing the amount of 
space occupied in the immediate vicinity of the columns of the memory. In particular, 
the size of the multiplexer, which, under the control of the circuit CSR, designates one 
among r columns, is reduced to the minimum and the additional, added-on elements, 
such as the additional memory zones of the register, are shifted towards the periphery 
(Col. 8, lines 28-36). 

Regarding Claims 17, 18, Hedberg discloses testing memory cells as shown in 
flow chart (FIG. 6), including the steps of a screen test for finding hard faulty cell 
located along the row. A (counter 38) Figure 7 counts the number of the defective 
cells identified in each of the column stored in the column fail address register circuit 
(22). After the last column has been tested, the cells are again tested with additional 
test pulses using more complex test patterns, until a failed cell has been detected. If 
the failed cell did not have a previously assigned address row or column and the row 
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count is not equal to 2, the row count is incremented and the row address is saved. If 
the row count is equal to 2 and the column count is not equal to 1 , the column count is 
incremented and the column address is stored or saved, and further testing of the cells 
continues (column 13, lines 30-54). 

Regarding Claim 19, Hedberg discloses determining if cells in each row (R0 to 
Rm) of Figure 2 are operational (good), comprising: generating at memory address 
using address counter 27, which generate the test data and address data, respectively, 
for the self-testing of the memory array (A) through the multiplexer 1 1 . The test data is 
written into cells of the array A of the memory chip 1 0 and then read out to a data 
compression unit 31 , where it is compared with a duplicate of the test data written into 
the cells of the array of the memory chip 10 from the data pattern generator 29. The 
results of the comparison are reduced to a single pass/fail or fault/no fault signal 
(column 3, line 4-13). 

Regarding Claim 20, Hedberg discloses configuring the columns and rows of the 
memory array (A) FIGS. 1 and 2, using redundancy implementation processor 35 
which substitutes appropriate redundant column or row lines for faulty array column or 
row lines. The address information stored in the two dimension failed address register 
(FIGS. 1 , 3 and 4) is serially read out to the SCAN OUT terminal and then applied to 
the redundancy implementation processor 35 for substituting redundant column and 
row lines for the identified failed array column and row lines. Testing the memory array 
after performing the configuring column groups, using array built in self testing (ABIST) 
formed on the semiconductor chip (10) having an array of memory cells (A). 
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Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JAMES C. KERVEROS whose telephone number is 
(571 ) 272-3824. The examiner can normally be reached on 9:00 AM TO 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert Decady can be reached on (571) 272-3819. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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